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e«(c#v^, p^r^pg i 5 Afr£>*MgR 1 5 b (DmmT°mm? z> o we&, 

4<d«^£M0cN>,&£, Iiraffi^e>Ife#vy^ h n > 2 

3, 2 7, 3 3, 3 7©^i>*,ilC7)gBil^*/hi:J&ofe^#(DTO 
[0 0 9 4] 

7 2, 7 6, 7 8 Ztl^tlU -5 7 9 C0EP&;fr{C«]: o "t 
It^lM^-f 5i:e>lC«M&£;ft, X/N°<y^*^2 2, 2 6, 3 2, 3 6 CDfJ^fCg 
ttLT, St/^y 7 2, 7 2, 7 6, 7 8 ©IM#MI3*13„ 

[0 0 9 5] 



2 9 
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4 l#»e>©ffi#3fe £^a y A° 8 4 iC J: oTJf JBWtCJI 

3fe?-<6£fcK:J: U, y\°V=r> 5 0WOCPU5 1 tCfeVNT^l^^y-f XJ*^S:I» 

PU5 Udt^f 53> hD-;i/r>^ (ESI 9tLTfB*) 
[0 0 9 6] 

7\ny>7>^4 0#*e>flBI*3*l<53fc (S&ft) &> ^ 
#D;*-#4 1 tC ioT^feffcStlfe^ ^a yA°8 4 ICAtJ^o ^ayA°8 
4 ft*, 3>hD-;V7>^4 9 fre>#*e>*l£ SEISMS left oTfftBU ^ay 
A°8 4 Sr^LTaEMStifc^^^ffi^JStiS. £©3EWa*ifc*&3fett. 

1 2|*lc#AS4iT8KJ£;tf#i<B3£«l 8 (38SM«*ftcfflS) £M 
£«1 8 fc^iiLkftft*?* 8 5CA3tU j8it3fc0>3fe 

#ft*, a>hn-;i/T>^4 9 icjcoT^^^^-^fc^mstifc^, CPU 5 

1 (Cjt^tl§ 0 

[0 0 9 7] 

tLX7* h?JJr- F8 8tcAtJ-f£., =r> h n-;bT>^4 9 li. 

-ftf- K8 8{C*fLT3 L ayA8 4 £ MM? S^SHS^fc-^T U , T7# h # 

-r>r- K8 8 fr?> te^e y ^ n * - # 4 ifr&ffljtf;^s3feaai£&3fc<z>3fe*cf&c 

>hD-;i/7>^4 9 &Cfc^T^#;i/«^«&£*l£&, CPU5 l(C^e> 
[0 0 9 8] 

CPU 5 l it, =r> ha-;br>^4 9 jbM^AOfejgi&ft©-?-* 
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[0 0 9 9] 
[0 10 0] 

hi nzmLt^i/^Ammz^x. mi 2izm-ti/^^m^^mx$> 

[0101] 

zm&zi*&tfb}&mzfi$MM-e&z>t=.to. #i¥3-2 5356 8^&$g-e 
^145. ^©£&, 3&KJc*f"r**/«y #M^-©tf*sMs:tfji& i ;> *«©ia 

[0 10 2] 

Bl3iC-e©l^a?:^t 0 il 3 (a) fcfc, *^*;i/^-2 0 2JCJ: U$tJ& 
2tiZiE&ftm<Dmz$>frZ>Bfti$Z->fy h2 l 0 SC:S:^jSLfc^Jl£7*U 
ITO (b) it, JE&nB<Z>&tf$~-?v h2 1 OfCSSiaLfe^^^-ro 
, 2 0i£#-;f y h 2 1 0 #^5&34x£ V^* h □ y^CDAv *y V 



3 1 
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<r> £ m&MiKD ft? ft m*iZ&&* S. 
[0 10 3] 

Hi 3 (a) (b) JC^L£<J:?lC, g«3fc;i/#- 2 0 2<&IS«lCj£CT 

iktht=.®>s «*©fiJ5K^SsT?tt, HIl 3 (c) K3*"r<fc3tc£«2 0 4<©M2l 

[0104] 

*g&Sl0 0ld\ HI 4tCa^ *-^«y h#J8v^*i5. gfi 4 (a) ttftffiH 
, mm (b) liTOHT'*>-5= Z.<DZ->fv h 9 2}i, ilO0ff 2 3Mt 

feay, #-y*y h±jt®®#tp:fc&g ( 1 7©ta^ifi^iBjtcme)^M9 

JE&fi&Ofim. h|!3<Z>8BJ8t (ISIf±©¥ 

i^SEIt) JMWfr©*^' fb&^3St#S J: e> {C*®^#g(C|g 

[0 10 5] 

3 (a) #HS) = ZftiZML. m 1 4 Kmbfc#->fv h 9 2 
[0 10 6] 

±iB©«K*fiR$nfe*-yy h 9 2 015(a), (b) tc^ 

Lfe<fc3lC, X7^^J|?ttj(-!f«yM^®9 2A, 9 2 B 3^e>»ittS 
#>> U/^«y^]S?«) &#->f v h^M®9 2 A, 9 2 BCD 
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^>*<fc < *i»fb s n * z: ii ic j: y, sis (c) {c^Lfei^tc isis® 

[0 10 7] 
[0 10 8] 

hi 6fre>m<ofrte&oiz* mn*-tfv hxizmfaotpfoizst^xmrnrnfr 
<d mmsfaftwm-' it s n z> . 

[0 10 9] 

±mLt=:i&mmmm<nxrtv*m£mmz, 010^27, 37^1^ 
5««aMstis. 017 (a) (Dm~mm%.z$mm cm ©TOnic^u^*-^ 

>yh9 4lt HI O0ff 6 3, 5 4 iCj^Lfc* -fv V £ LTJgV^ * 
fe, 017 (c) (d) iZmL&X-tf V h 9 5 te, 01 0 6 4. 5 

^hn>) ic^vNT, m&Lxmmzftzzz'Dftz-tfv h<D$-¥ v vm*m 
*->fv h&s.^izmttffi (zfeizmmftm) (Dmekxmmzn&o 

[0 110] 
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0 1 7lzmLfc&9-tfv b 9 4, 9 5 ©I^S 0 tt, #I£fitf> Jlft; 

frZ-tfv b<DTJ- K/*V- KW#tf£:£tC3jy#a.e>*U ^tlt-o 
(D7.rtv $U£ LTft%L'&Z>%(DX*2b£felto. 0 1 7 {C^ L£ J: 3 IC, 

me>-o«^-^7f 9 4, 9 5 £»-&fc>i±T^J5 

^-2>«-a-ic si 4«i/f^-y>y h 9 2 hmm<Dmm£oz->fv bw 

[0 111] 

018&, gl 7iCgbfcI^^-^>i»h94, 9 5 &ffl^tAC©Yn 

AC(D?n hnXci^lK^^ii^it^b^^^^T'feSo Hi 8fc^L^ 

- * - >f y M^SE$t 6 0 mm, lit^X10cm#hU, 

= 5° ) &gfL«5:|ft 3 fc^t'fe5 0 
[0 1 12] 

[0 1 13] 

01 7(C^Lfc#->f>y h 9 4, 9 5{Cf^x.T, 019 IZTTft $ — ■¥ y h 9 6 
, 9 7 &fflV\*JB«tjBriB^a>*. ffcfot), 019 (a), (b) KBVfr* 
-V*J b 9 6 ttH 1 lOZ-fv b 9 4 ilgmSft, 019(c), (d) iCjjs 

Ufc*-d*y h 9 7«, Hi7©jt-yyh9 5i:tsisn$. il9[C^Lt 
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J;e>tC, AC©?n hny\zmmiTZ>&ft<D$->fy h 9 6, 9 7ffl±gffi5: 

14® 9 6 A, 9 7 A©«tfl ( 6 1 ) *Mitf>M£Hi9 6 B. 9 7B©I^ 
(62) tt, X/\">y^gf 1 0 0(7)^^f^fCfe#LTii^f^#lC|gft$tlS 

[0114] 

[0 115] 

, ftsS ( 1 ) 

[0 116] 
HRl 3 nd=mi/4 - ( 1 ) 

[0 117] 
[0 118] 

®2 0&, ^5Xli±lCTi0 2 (n = 2. 4) (DmZBf&Lfcm&Wfe®. 

[0 119] 
[0 12 0] 
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mtLXLto m m& & ^mfeRtf mmrn m & mmiz & z>„ nigs, io«g 

[0121] 
[0122] 

0 2 Hi, (T i 0 2 92.9nm/S i 0 2 57.3nm) 7 /T i Og 185. 8n 

m / (S i 0 2 57.3nm/T i 0 2 92.9nm) 7 COMj&fr £ 29fl 3f -VtfT- 

nmtf) ffl £ 3^ fC J: & tf> |g ft £ ^ f £~ 5 7 X & £ „ 

[0 12 3] 

e> k is ra a ~ d <z> 4 is tc g# # -r s z t # x % & . 

[0124] 

C ($19M2 9«) 3gjgW^lC=feAW#^lC=fe^#-r^EIST*fe 
-So 0° At*©jti®^£, 10° AM<Dmj&mtT°teA'%<mte i ). 10° A*f 

©jgifiSfSti/hSVvfil ( 1 0 tft^X^Z. & fc, g|HD (^2 91) & 

[0 12 5] 



ffi!E# 2002-3009078 



#2001—383069 

[0 12 6] 

<&mAx*<Dmmffl®> 

02 2ft Hi, 2JfB> 3fg, &lf9mE<Z>&VRtpKWzmM*<D J r- 
5° ~±15° m&©Mfc©¥*Sffi£fc<5£i:T?> fiiCA«BS©aiia*i:«« 

ttialKl/TV^feAK:, 0" Att^iCfiS^l 8©^$:i^bt^5*\ A*f 
a»L*s#&, 01 4 75S01 9T?m^b£M$47P©#-4*y h£*iJML£;r £T* 

[0 12 7] 

<KfSfBTf©fiRIK^fa5> 
[0 12 8] 

B2 3li, 2 8MBJet»O38ia*©^|«ft#tt%^ , r^ , 9 7"T?&S 0 H19M 
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[0 12 9] 

@2 4it AitMo° ±10° <Dmm-vmmzti&mmmmffio j r~* z& 

tZZHlZj: IMfiA (= 5 5 0nm) ©jy&MJ, "T&;fo*>> 5 5 0 nm^ 
^5 5 2. 3 5nm(7)^^^ji^$:^M-e^So 3£>^iH!HiI&> ®2 4fC^Lfc 

[0 13 0] 

<EHDT?<DJfc&2fi&> 

1 « B ^ e> JR^CJGftll bti t=.i&me> fn?, ISIS® JRJfW B*«/Sfc# U TiRli 

[0131] 

rcDlEHD-Cti, 5£ (1) U = 5 5 0nm) frg>fffr 

1^ = 54 9nmtf)ia[5£ft{C J:oT$!5£=MfVV 02 5 i:^tj:e)^?:#t„ 

5 4 9nm^ A, ^ 5 5 1. 3 5 Jim ©^^igjg^ 3 £ #T*^ 3„ 
[0 13 2] 
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[0 13 3] 

LX X = 5 4 9nm<Z)ft£jg^£:#, aUJtlCftJS-r-S^Oi&Stt, M5t L <fc 3 i: 1~ 

sin^m aft cm») £jscTSjy#*.*>*i.s. 

[0 13 4] 
[0 13 5] 

Hi oicatbfcxAy #^gi o on. iSrt©^t©7^^ h a >§PicMls4 

[0 13 6] 
[0 13 7] 

(££Lx^y*huymmm<Dmm£mxm!£-t2>7^X'?yb) z&ytBwik 

■t2>Z\£tfamX'&2>.. 
[0 13 8] 
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[0139] 

X^^^^S^/hS < l/tv^. B3 0K3*Lfc#n?«\ ynhn> (23, 

2 7, 3 3, 3 7) *«BBaS*lTVxSfifll^e)M*l^tC«=bil*lfcffi«tC8ijefi|S 

&#u -t© sub ®3 oic^bfcj:e>{c, ^K^fira^fe^-dtu > 

[0 14 0] 

T$l*{cigft"i>rfg-e&£#, 33fc»ic* : &2iv^^* hn^©^M£:^:/A 
J£*_t, «fc y» * L<&9 o o mm^±jg|;nfcftg£^£r bv*. 

[0141] 

MIC S3fe^y K4 6 iii83fe^y K4 4©ia, A -StBlcjgfR 3 

*l£$!l5tM<Z>5&i:^E*;i/#- 1 4 ©|SJC^-V > A- 1 2 14© 

mmnm^is^-gktsnmybn 1 2 0 £@eigbT, $wj£#(D3te»3:«e> 

Lv^ f tt, 3<Z)^Hf 1 2 0 1 2 Z.n%f®lZffiMLT7U-'r 

Q 

[0 14 2] 

03iit S3 o<z)3 1 - 3 imiz&-5mmmx»$>2>a ms immicBist~£ 
*tcflt»;fsfw e>#ir^s 0 4f#i 2 4 «3fc7 7>f;t-4 2 

[0143] 
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m 3 2 fcfcjR^isf i 2 o (D¥-^m. m 3 3 iz^&mwm-e&z* mytni2 0(D 
&m*sus 3 o 4 tzza&Rmft'zi&i&ztixis*). M&ytn i 2 omm 

12 6 ^btf^>7t- 1 2 iC^Utftf e>*l6„ 3tyfifW«Ctt«M»^»y i/rt 1 
2 8#JBvm?>4v 0^i±&>tf;i/McJ: U 05t$*i£ o KSii 1 2 6 ^Ifei 

[0 14 4] 

jg^ttf 120 ©5fcss«$icteai3fcM 130 ^taw^tiTv^*. ssDtM 130 &m 

%V>7.tfv htt^MC^S^Tt 1 3 1 tfTgJfcSJlTV**. fcfc, at^ffi 
2 0W7O-f^ >^lUC&oTV^*§llr, 1 3 OOSS^lt, 

su s 3 o 4 cd iei^stMt^r fc*jBT!BT?a&*#, *M-e«, SSis 
Rfc it (DWL&fr h m^r y a y & mm u T v % £ . 

[0 14 5] 

, S/NJt«2 0 O^rSJ-tbTco 03 O#M03 3t'^ilfefi», M 1 TiM. 
[0 14 6] 

[acy^ buy<Dfr*mm-*z>mmmMi 
/h $ < & o 7c e> fill v ^hn> © zftoz.£. •vtt&te&mmm&ft 



4 1 
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m&mmmg. & &m t-tz mmfc K&m t&z munmx* & « . 

[0 14 7] 

r*uc*fu 0 3 4 tc^Lt^lc, f-fxyi/^f, zfuV^VZ-, mw%$ 

[0 14 8] 
[0 14 9] 

5o r®M«14 0(t 5 m, SSI. 5 mCDBflMK^ 1 

2 ftlCiftg 1 m<OiE+z:£jg;fe}»J*t-£&gfi/fc;i/#- 1 4 #t*>4>ffi 1 6 &@£ 

ft, i«l 8&«-&fc««*;i/3f-14^3 0r P Di ©MMT*ia^$ it, A COD 
hD>2 7, 3 7©|&&a^l 8#jiig-t£^£KJ:oTf£]8l&f? ^^7^ 
-t»/t>y3!ll-e$5 0 *i©J^IgSl4 0tt, iSff^m^Mil, iff 
JB^IR^jERffllc-eti-rtiACOTy* hO>2 7, 3 7#tgg34lTV^ 0 

[0 1 5 0] 

#f£J^I£tt 1 4 0 Ji, /\D^>7^74 0i^©^5: : E;^n^-^4 K 

3 *;^8 4&tf)t7 7>rA-4 2 &IITMa>v K4 4 JC$*£, igtf©iS 



4 2 
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[0151] 

£ *t e> r £ T% ^ ^ o ]§f ?t tc WMk®u£ v \ ttgftift^ & &g & 3 £ # T* £ & . 
[0 15 2] 

^> hCDTgARfcLT, 014^017 I fcl^© ^ -!f »y 

[0 15 3] 
[0 1 5 4] 

*-f, W*iW0AC7^^ hn>3 7{CTa#->fy h 1 5 1, 1 
5 2 5:^J^5ti:t)(C, jfiiifll»jSffi©AC7y* hO>2 7 {C S i * 
-^>yM6 1, 1 6 25:5t»J#H fSl. 1mm. 10cm^7^SI 

i 8 &^R7ft;i/#- i 4 icEtytfwSo fit, mm-steu-z v -tfyf&m 

^XMQ^^yrt- 1 2 & 5Pa£"Z*ffl§|£l,fcgU ^-^^5j<>^T*2 X 1 0 

~ 4 pa'*T?SMi , r«. 

[0 15 5] 

w%&s nmifrmmmf&m<DXxmAt=u: y, t;i/^>#*3 7 osccm&o^ 

h>3 7 tco vat, ^«*feli^-©#jfifc^(D^?:^o J;e»{c«7J^^ 

«#*^*&£:*S:fft[$FU 1 4 © 1 (H^tCO^^O. 4nmtf)/&BI 
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[0 15 6] 

o limbic 7o-f> ^ ^ y i/ v ;i/ n & o t y . £3feffls*f i£ * -5 ^ 

[0 1 5 7] 

?B3¥U h O >Uf 1 1 4 2 \Z7 >< - FAy#Zft$ B g^BI 

^*^^df-^.iRiBi~«+iaiaiK , rsss©ai«"ew«)S) r^icty, m 

[0 15 8] 
[0 15 9] 

#;{c> 4gjg#NPjg|-e&.g> s i o 2 ©f£K£fT ot^mz^ yji^ytfx 2 5 osc 

cm, 1 4 0sccm£#AU Sfe*^^Lfe 0 AC07^hn>2 

7fco^T&, &®mmt.fciz*<Dtfmz&m<Dftm*fc^ £ ? izmmzMfflh 



ffilE# 2002-3009078 



#2001—383069 

[0 1 6 0] 
[0161] 

=fg_t&C, li/Ta 2 0 5 (200nm ) /SiOg (200nm ) /Ta 2 O g (200n 
m ) /Si 0 2 (200nm ) /T a g Og (200nm ) /SiOg (200nm ) /T a 
2 O s (200nm ) /Si 0 2 (200nm ) /Tag (200nm ) / S i 0 2 (20 

Onm ) 01 0jf£>^JiJK£j&jRb£ o 
[0 16 2] 

^ CD^Wgff^tC^ U n>^3L-/\tf)^®:£Teiicor InstrumentsftCDFLX THIN F 
ILMS STRESS MEASUREMENT SYSTEMS -5 FleXus F2320£^Jg LTffi^t?:IS 
U *©«!lfeffi©ll*^Sl»K©jS*tt£Elif5*T? 1 1 7MPa-e&5fc:fc«>e>;ri 
£„ 

[0163] 

H3 6ic. K^ttcWflrtS**^"**. PUBLIC fcV>"C», JtK©fc#>lC 

[0 1 6 4] 

• $&J&tHZ, Tencor Instruments:^ FLX THIN FILMS STRESS MEASUREMENT SY 
STEMT?&£FleXus F2320&MLT, «S Wt®jli 1 Ocm (4-f >^ 

[0165] 

• ®*f*&tf?BSHS8tWu J.A.Woollam Co. , Inc. £>#ft:n U ;* - # -WVAS 
E32 £GSf§LT:£#>£o 

[0 1 6 6] 

• 'wXtett, ^l^*±J|€;R«£©^-X*-#-TC-HIII£&MLT^&fc 

□ 



4 5 
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[0 16 7] 

• -fe>rn->f yTsVfr* yvm^t±<n&mm=L-v nspa-400 £ 

[0 16 8] 

^A^XX^^ *tt5££ft©/J^«&fMfc»SH-220K:A*l, 6 Or, 9 0%RH 
[0169] 

o 

[0 17 0] 

e>£, bus*, ®«fsp, raaiflMR, 'N-xtf, *m&> tfA'ft © 

^.tK^^T'«m*^if^.^(ConT^®ffi$ (Ra) #A£<&3#, AC^ 
[0171] 

[0 1 7 2] 
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(g 



bfcWiS^m^HSSb, -)£*tf)J&BI£#£iHC > ACSvnhn>^>y;5! 

y * h n y * a ? * ma> & *8*m -r & £ o \z v r=. <d t% kj? & mwmvmmv ^ 

[0 17 3] 
[0174] 



* tt^R *f§p<z> ^ n ? t -Y ;i/ £ u r ;i/ # >f a -e*B 



t5it^§, 3*i£BIJ|E=i> hD-;HC7-f- K/^yi'tsr^icj: y, 

zi;ruc<fcy, ggffi(Z)^a^8S:fftj!i»K:i^±s-&scii:*«*t?^s. 

[0 17 5] 

tSo #H¥3 - 2 5 3 5 6 8#fC|»3*S*lTV*SJ:"iK:, ^0©*V- Kh> 



o«« % n > /\° ? h T?Sc«5tc T- £ £ i: v> e> ffjj&#» * 

[0 17 6] 



(cj;oTii> DCl©7n h o yZ&m-&-? tc, AC 



ffi8E# 2002-3009078 



^2001-383069 

[0 17 7] 

£ mm u t m^m tc y u - t- * > ?\z -t z> z\ £ t- &&&&& <=> <d y* ^ x^myt z 
mil 

[02] 
[03] 

*mm@nz £ w & - # om^m zm-rv^y 

[04] 
[05] 
[0 6] 
[07] 
[08] 

t? ± tc ft m $ *i s * - y * h m £ mum *mmht=. mm 

[09] 
[010] 
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[Hii] 

[012] 
[013] 

'&&<d ij )v - ir urn* * v 9 mmz as n & mmftita* w v r=.m^ 

0 

[014] 

[01 5] 
[016] 

[017] 
[018] 

[019] 

0 

[02 0] 

^7^1S±(CT i 0 2 MLfcH0!)iI5 5 OnnKD^^ig^CDMSr^f 



2002-3009078 



#2001—383069 

[02 1] 

H'yT./ (T i 0 2 92.9nm/S i 0 2 57.3nm) 7 /T i 0 2 185. 8nm / (Si 
0 2 57.3nm/T i Og 92.9nm) 7 2 9® 1 3f -V fcf'T'-f 

F/U7-fJV^- (*«5 5 0nm) U H ^(DWL^ 5 5 0 nmCDiTO^ft 

&c <fc £ 38ift^8©^ffc £ 73t-T ^* 5 7 
[02 2] 

[023] 

[024] 

S!I^^^5 5 Onm^M^TAlt^SO 0 ±10° (DffimT'MUZ *lSj85M*ffi 
[02 5] 

$!l5£?&*5 4 9 nm£M Alt:£rS 0° ±10° <Z>«SBT«t# £ *lSj8ifi*5ft 
[02 6] 
[02 7] 
[02 8] 
[02 9] 

m $ * ;i/ - <d i& <d m m & ^ -r ¥ m m 

[03 0] 

=£0 



5 0 
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[S3 1] 

030(7)3 1-3 lijftlCt&^WTffiH 
[03 2] 

[03 3] 

[03 4] 

[03 5] 

[03 6] 

[03 7] 

1 0 ~7>r*y #^g, 12-f^>;t-, 1 4-SI*;i/^-, 14A-i^ 
Eft, 1 6 — tf^M (im^Kf) , 17-F5A, 18-iS, 18 A, 1 8 B - 

uy*rty#m) . 2 l V u yffl>. 2 2 -ii, 2 3 -jtftflDT^* h 

uy. 2 3 A ••• rf» AH, 2 4, 2 5 - 7^ h O 2 6 - 2 7- 

ACCV^^hDX 2 7 A-(f»Aj§, 3 0-V^^ huyxrty *U (l^JBff 
TOfilcfflfflV^* hD^A*; ZW) , 3 1 -V^^ hn>gp, 3 2-lE 
3 3 -jiflf^V^* h □ 3 3 A-tf»AJK, 3 4, 3 5-7^ hn>|S, 3 
6— 3 7-AC07^*hn>, 3 7A — tf»AML 4 0-Any>7 
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